resent study was conducted in the seasons of 2017 and 2018 at the Central Laboratory for Agriculture Climate, Agriculture Research Center (ARC), Dokki, Giza., to investigate the influence of some phenolic chelate compounds (Humic acid, Potassium benzoate and Salicylic acid) in three levels (1.0gm., 1.5gm. and 2.0gm. /L) on the susceptibility of marjoram plants to the infection with Aphis gossypii Glover, Thrips tabaci Lind., and Tetranychus urticae Koch as well as yield, growth features and essential oil contents. The results proved that the using of 2.0gm./L of salicylic acid, potassium benzoate and humic acid as fertilizers to marjoram plants, caused highly significant infestation reduction of target pests' as well as the effects on the growth characteristics in the first and second cuts in both seasons. Resulted in an increasing number of branches per plant in addition increased plant height, also, it caused significantly increasing in fresh and dry weights. The highest oil yield / plant were obtained with applying salicylic acid at 2.0g/L. Leaf area (cm 2 ) of marjoram was increased by different foliar spraying by humic acid and salicylic acid in the 1 st and 2 nd cut of both seasons. Foliar application of potassium benzoate gave poor results in this concern.
INTRODUCTION
Marjoram (Majorana hortensis, L) is a perennial herbaceous plant belonging to Lamiaceae family. It is one of the most commercially important medicinal plants.
Marjoram is an important aromatic and medicinal plant. It has been cultivated in the Mediterranean countries and is still widely cultivated today. The active principles are found chiefly in the aerial parts (Majorana) herb. In Egypt, it is considered as an important economic agricultural export crop (Demetzos and Perdetzoglo, (2001) . The major components of marjoram oil are α-Pinene, β-Pinene, limonene, 1.8 cineole, linalool, terpinene-4-ol, α-Terpinene, Linalyl acetate and eugenol, some of these components are used for scenting cosmetics and others are used for flavoring pharmaceuticals such as D-limonene and Linalool (Ostas et al., 2001) . P Plant phenolics are generally thought to play significant roles in plant defense against herbivores and pathogens. Many plant taxa are rich in phenolic compounds and some insect herbivores have been shown to acquire phenolics from their hosts to use them as protection against their natural enemies Marta et al., (2013) . The environmental problems caused by overuse of pesticides have been the matter of concern for both scientists and public in recent years. The extensive use of the synthetic insecticides lead to the biological imbalance due to the destruction of beneficial species such as parasites and predators of the pests beside the destruction of pollinating insects Koul et al., (2008) . Natural products of plants and plant derivatives are alternative agent to currently use for insect control because they constitute rich sources of bioactive chemicals. They are often active against insect species. They are biodegradable to non-toxic products, so that many investigators initiated large screening efforts poisonous effects to use them as insecticides (El-Shazly and Hussien, 2004 and Prows et al., 2006) . Humic acid could be used as organic fertilizer and growth regulator to adjusted hormone level, for plant growth improvement and enhance stress tolerance along with increasing shoot and root growth (Nardi et al., 2002) . Said-Al Ahl et al., (2016) indicated that plant height, number of branches and oil % of dill increased significantly with humic acid. Khazaie et al., (2011) humic acid showed great influence on vegetative growth, leaf biomass and essential oil production. Humic acid at 300 ml/L resulted in highest amounts of aboveground, leaf biomass and essential oil production compared to untreated plants. Serafimov and Golubinova (2015) noticed that, seedling length reduction was the greatest when potassium sorbate was used on Lactuca sativa L. El-Khateeb et al., (2010) on Calia secundiflora plants stated that foliar application of humic acid had a significant effect of N, P and K contents of herb compared with control.
It has also been reported that, salicylic acid enhances plant resistance against biological and antibiotic stresses Sawada et al., (2006) . It is confirmed that salicylic acid reduces accumulation and leakage of toxic ions in plants (Krantev, et al., (2008) and Zhou et al., (2009 
MATERIALS AND METHODS

1-Methodology:
This experiment was conducted at Central Laboratory for Agriculture Climate, Agriculture Research Center (ARC), in the seasons of 2017 and 2018 in Giza Governorate, to investigate the impact of using some phenolic chelate compounds and humic acid as foliar spraying on marjoram plants on vegetative growth parameters and chemical composition on two insects pests and mite infesting marjoram plants;
Aphis gossypii Glover, Thrips tabaci Lind. and Tetranychus urticae (Koch). Potassium benzoate, salicylic acid and humic acid treatments with different concentrations applied as foliage application, the experiment was designed in randomized complete block with 10 treatments and 3 replicates as follow:
1-Control was sprayed with water. 
Plant materials
Marjoram seedlings (about 15 cm in height) were obtained from the farm of El-Kanater El-Khayria. Horticulture Research Institute, ARC. Seedlings were sown on 23 rd and 25 th March in the first and second seasons respectively, at spacing of (60×25) cm during both seasons on one side of the row. The experiment plots were 3.0 × 2.0 meters, with three rows at distance of 60 cm between rows.
Effect of treatments on some insects and mite infestation:
Phenolic chelate compounds and humic acid sprays in suggested doses were applied on seedlings at one week after germination at 7 days intervals until transplanting. Under field conditions, treatments were applied at 10 days intervals from transplanting date until the flowering stage except the control treatment. Ten leaves were randomly taken /replicate/ week and put into paper bag then tightly closed and transferred to the laboratory to be inspected for counting insect and mites individuals by using Stereomicroscope:
-Number of Aphis gossypii, individuals /10 leaves.
-Number of Thrips tabaci. Individuals /10 leaves.
-Number of spider mite Tetranychus urticae movable stages /10 leaves.
II-Growth measurements:
The plants were harvested 
III-Chemicals composition:
Nitrogen, phosphorus and potassium contents:
Nitrogen, phosphorus and potassium were determined as dry weight basis according to the methods described by Bremner and Mulvaney (1982) , Olsen and Sommers (1982) and Jackson (1970) . While, essential oil % in marjoram dry herb was determined according to British Pharmacopoeia (2002) .
Essential oil composition:
The Gas Liquid Chromatography analysis (GLC) was used to analyze the 
IV-Statistical analysis:
-This experiment was designed as complete randomized block design. The experiment included 10 treatments and 3 replicates as described by Gomez and Gomez (1984) .
The percentages of infestation reduction were calculated according to Schneider-Orelli's formula (Nakano et al., (1981) . 
RESULTS AND DISCUSSION
I.
Effect of different tested treatments:
Data in (Tables 1&2) 
I.1.2-Thrips tabaci
Data shown in Table ( 1) throughout the first cut of marjoram plant indicated that salicylic acid treatment with the different concentrations used (2.0, 1.5 and 1.0 g/L of water) gave highest reduction percentages against T. tabaci being (0.50, 0.63 and 0.67%), respectively. The same results were achieved that in the second cut with reduction percentages of T. tabaci being (9.00, 10.66 and 12.66%) in tested concentrations, respectively. While, potassium benzoate treatments (2.0, 1.5 and 1.0g/L) caused the intermediate efficacy, being (0.7, 0.766 and 0.97%), respectively.
Finally, humic acid treatments with the tested concentration caused the lowest reduction percentages of T. tabaci (1.1, 1.33 and 1.73%), respectively. In the second cut, treatments (Potassium benzoate and Humic acid) may arranged dissentingly as (13.66, 10.33, 12.33, 14.66, 18 .66 and 19.66%) for the used tested concentrations (2.0, 1.5 and 1.0g/L), respectively, compared with control.
I.1.3-Tetranychus urticae
Data shown in Table ( 
I.2.2-Thrips tabaci
Data shown in Table ( Population' densities in 2017 was less at 1st cut than the 2nd cut. The second season was the opposite of the first season. These results are in agreement with Mahmoud and Mahfouz (2015) results that revealed the foliar spray application of humic acid and salicylic acid reduced the As soon as (Pettersson et al., (1994) reported that cereal crops treated with a slow release formulation of methyl salicylate had been avoided by many insects, (Pickett et al., 2006) showed that salicylic acid caused a reduction in aphid population within five weeks after application. 
II. Vegetative growth:
II.1 Plant height and number of branches/plant:-
II.2 Effect on leaf area (cm 2 )
The results presented in Tables (3) showed that leaf area (cm 2 ) of marjoram was increased by different foliar fertilization with humic acid and salicylic acid in the 1 st and 2 nd cuts in both seasons, the higher rate ( 
II.3 Fresh and dry weights of herb/plant
Regarding the effect of different foliar fertilization on fresh and dry weights of herb, the data in Tables (4) in the first and second cuts in the two seasons, respectively. Moreover, fresh and dry weights of plant treated with potassium benzoate, showed the same trend. These finding are in agreement with those of (Nia, et al., (2014) . Who reported that humic acid application of HA at 1.5 l/ha, gave the highest fresh and dry weight in Rosmarinus officinalis.
II.4 Essential oil % and oil yield per plant (ml)
Concerning the effect of foliar fertilization's treatments on the percentage of essential oils contents and oil yield/plant (ml) of marjoram plants. Data in Table (4) showed that, all the foliar treatments increased the percentage of essential oils 
II.5-Essential oil composition
The effect of different foliar fertilization of humic acid, potassium benzoate and salicylic acid with different constitutions on oil composition shown in Table ( found to be rich in cis sabinene hydrate, whereas terpinen-4-ol was found was found to be rich in oil of plants treated with humic acid at 2.5 ml/l. to be rich in oil of plants treated with humic acid at 2.5 ml/l or brassinolide at 50 ppm. 
II.6-Percentages of Nitrogen, Phosphorous and Potassium (K) contents
The effect of different foliar fertilization treatments on the content of nitrogen, phosphorous and potassium percentage of marjoram leaves in the two seasons are presented in Table (6 Concerning the effect salicylic acid, data in Table (6) , showed that significant increases in N, P and K percentages were noticed during the two tested seasons under the effect for salicylic acid applications. Using salicylic acid at 2.0 g/l was the best treatment for enhancing N, P and K percentages on shoots. The increases in N, P and K percentages were recorded in the two seasons as a result of the different foliar fertilization rates of SA are in agreement with the findings of Muhal et al., (2014) reported that, foliar spray of SA significantly influenced N and P uptake of Brassica species. 
